A diet low in fat and rich in fib& has been recommended to optimize general health and in particular cardiovascular health. Health attitudes to fat and fibre were studied in relation to food and nutrient intake and sociocultural and lifestyle factors amongst the general population of Northern Ireland. The study population comprised 592 adults aged 16-64 years; health attitudes to fat and fibre were assessed by questionnaire (based on a social psychological model, which adjusted for taste and convenience factors). Dietary intake was estimated using the weighed inventory technique. Fat-phobic and fibre-philic attitudes were more prevalent in women than men. Fat-phobic attitudes in women were inversely related to intake of fat through a reduced intake of chips, butter and sausages. In contrast, men's fat-phobic attitudes were not strongly correlated with fat intake; consumption of chips and sausages was negatively associated with fat-phobic attitudes, but cakelbiscuit, bnns/pastries and milk consumption was positively associated with fat-phobic attitudes. Fibre-philic attitudes were positively associated with dietary fibre intake; intakes of potatoes, vegetables, wholemeal bread and breakfast cereal were positively associated with fibre-philic attitudes. There were clear sociocultural and lifestyle differences in relation to dietary attitude. These 6ndings have implications for campaigm designed to effect population dietary change.
Contemporary nutrition education has tended to emphasize the health-threatening aspects of fat, and the health-promoting aspects of dietary fibre. Particular emphasis has been placed on the relationship between fat and fibre intake and cardiovascular health. However, sensory and cultural factors such as taste, enjoyment and convenience also impinge on food choice and may either attenuate or augment nutritional reasons for choosing particular foods.
An understanding of the impact of these factors on food choice and nutrient intake is important given the priority for population dietary change (Department of Health, 1992) . A number of studies (Shepherd & Stockley, 1985 Towler & Shepherd, 1992; Lloyd et al. 1993) have applied theoretical models, specifically the theory of reasoned action (Fishbein & Ajzen, 1975) , to quantify the interaction between nutritional motives for food choice and nutrient intake. However, these studies have been limited by the precision of the dietary assessment ; food-frequency questionnaire methods have been widely used and dietary classification has been into broad heterogeneous food groups. The study of the diets of a large, representative sample of the Northern Irish population using the weighed inventory technique (Barker et al. 1989 ) allowed the opportunity to explore the relationship between dietary attitudes and food and nutrient intake. The components of taste and convenience were intrinsic to the attitude model used, thus the relationship between a composite dietary attitude and food and nutrient intake was explored.
Information on dietary attitudes was collected as part of a cross-sectional population study of diet, lifestyle and health in Northern Ireland (Barker et al. 1989) . The health attitude inventory (HAI; Gallacher & Bennett, 1990 ) was designed to measure quantitatively a range of attitudes which may impact on lifestyle and health. The underlying rationale of the instrument is the social psychological model of Fishbein & Ajzen (1975) in which behaviour is construed as a function of attitudes, which are in turn a product of beliefs and values. The HA1 measures beliefs and values towards smoking, exercise, type-A behaviour and fat-and fibre-rich food, specifically fried food and dairy products, and vegetables and wholemeal bread respectively. For the purposes of the present investigation dietary attitudes only are considered. In the HA1 there are a number of distinct attitude components of diet; they are taste, convenience, general health, fat content, digestion and cardiovascular risk. Each attitude component is measured as the product of beliefs about the outcomes of behaviour and the values associated with the behaviour. In addition, the HA1 assesses the perceived social pressure to behave, which in the psychological model may be combined with the individual attitudinal components to predict intention to behave. However, previous attitudinal studies of diet (Shepherd & Stockley, 1985; Tuorila, 1987) have shown that the subject's own attitude far outweighs perceived social pressure as a determinant of consumption. Hence, in the present study we investigated specifically the relationship between the subjects' own attitudes (estimated as the sum of belief-values) and nutrient intake and consumption of specific foods. The investigation also explored how dietary attitudes coexist with sociodemographic and lifestyle variables.
METHODOLOGY
Detailed descriptions of the sampling methods, study instruments and protocols for data collection are provided by Barker et al. (1989) . Briefly, the sampling method was a two-tier process, first of Northern Irish households and second of individuals within the sampled households. Initially, a total of 1180 households were randomly selected from the Household Valuation List (Policy Planning and Research Unit, Belfast). All households were sent an introductory letter explaining the nature of the study, and explaining that a fieldworker would call to visit them. Of the 1180 addresses, 383 were ineligible for the study as they were unoccupied, inhabited by people over the age of 65 years, demolished properties, or commercial premises. Thus, 797 addresses were designated ' effective'. The second stage sampling involved randomly selecting an individual from each household. This was done using the Kish (1965) method, which is designed to produce a sample reflecting the age and sex distribution of the population from which the sample is drawn.
All eligible subjects (n 797) were asked to complete a 7 d weighed inventory of all food and drink consumed. Initially 670 subjects agreed to cooperate. Subjects, closely supervised by fieldwork assistants, weighed (Miniscale, PC International, Little Abington, Cambs.) and recorded all food consumed within the home; plate waste was also recorded. For food consumed outside the home, estimated weights were used in conjunction with descriptive information. Of the 670 subjects who agreed to cooperate, 592 (74 % of the eligible sample) satisfactorily completed the weighed record.
From the weighed record, mean daily nutrient intakes were calculated for fat and dietary fibre using a computerized nutrient database based on McCance and Widdowson's The Composition of Foods (4th ed.; Paul & Southgate, 1978) with supplementary analyses (Wiles et al. 1980) . Mean daily intakes of individual foods and food groups were also calculated using dietary software.
Personal, social and lifestyle information was collected by interviewer-administered questionnaire. The socio-economic profile of the sample was ascertained by reference to the current occupation of the head of the household using the Registrar General's classification (Office of Population Censuses and Surveys, 1980) ; subsequent classification comprised the categories of 'non-manual', 'manual', 'unemployed' and 'other' (unclassified subjects) . Height and weight measurements were made using a folding stadiometer and Soehnle digital electronic scales respectively. Both instruments were obtained from CMS Weighing Ltd., London. BMI was calculated using the QuCtelet index: weight (kg)/height (m2).
The HA1 was left with the subject on the fifth day of dietary recording and was collected at the end of the study week. The HA1 is a seventy-six item questionnaire; not all subjects fully completed the questionnaire. The relevant fat and fibre belief and value items were completed by 509 and 536 subjects respectively. Twenty-five male and fifty-four female subjects failed to complete the fat belief section of the HAI questionnaire. Their mean BMI was not significantly (independent t tests) different from those of the men and women who completed the questionnaire. These results suggest that failure to complete the fat beliefs section was not due to relative weight. The respective mean BMI (kg/m2) figures for men and women were: 24-78 and 2454 for compilers and 24.47 and 24.93 for non-compliers.
The HA1 (see Appendix 1) assesses attitudes to fat and fibre through measuring beliefs and values about dairy produce and fried food and wholemeal bread and vegetables respectively. Beliefs were scored on a monotonically increasing scale from one to four to reflect increasing certainty of belief; these scores were rescaled to the range nought to three. Values were scored one to five and then rescaled to give a range from minus two to plus two. Each belief score was then multiplied by the appropriate value score to form an attitude score. These were then summed for the five components of fat attitude (taste, convenience, fat content, general health and cardiovascular health) with taste and convenience being given negative weightings. Thus, an overall attitude score for fat was calculated, a higher score reflecting an increased perception of fat as health threatening. A similar overall score was calculated for the four attitude components of fibre (taste, dietary balance, general health and cardiovascular risk), a higher score reflecting increased perception of fibre as health promoting. In this case the attitudinal component of taste was given a positive weighting. Statistical analysis was carried out using Pearson correlation coefficients to test the association between attitudes and food and nutrient intake. Attitude scores and nutrient intakes followed a normal distribution. Food intake distributions tended to be skewed, often following a bimodal distribution due to a proportion of the population consuming zero quantities in the survey week. Analysis of covariance, where all the terms are included in a single model, was used to examine the relationship between attitude scores for fat and fibre and socio-economic group, marital status, religion, geographical location (urban/rural), household size and smoking and drinking behaviour ; BMI and age were covariates in the analysis. The definition of each factor used in the analysis of covariance is shown in Table 1 . The SPSS statistical package was used to conduct all analyses.
RESULTS
The overall attitude scores for fat and fibre are shown in Table 2 in relation to the sex of the subject. It is clear that women tended to have greater attitude scores than men; in the case of fibre the sex difference attained statistical significance (P < 0.001). Table 3 shows the correlation between fat attitudes, mean daily fat intake and intake of various fat-containing foods. In men there was no significant correlation between attitudes to fat and fat intake. In contrast, women's attitude to fat was significantly (P < 0.01) inversely related to fat intake. In relation to actual food consumption there were significant inverse correlations between fat attitude score and chips and sausage consumption in men. Women's consumption values for chips, sausages and butter were significantly negatively associated with fat attitude score. In men there was a strong positive association between fat attitude score and yoghurt consumption (P < 0-OOl), as well as with cakes/biscuits and bunslpastry consumption (P < 0.01). Lesser positive correlations were observed between fat attitude score and milk (P < 0.05) and breakfast cereal (P < 0.01) consumption. In women, fat attitude score was significantly (P < 0.001) positively correlated with yoghurt consumption. Table 4 shows the associations between fibre attitude score and mean daily intake of dietary fibre, potatoes, vegetables, fruit, wholemeal bread and breakfast cereals in men and women. All the correlations were positive and attained statistical sigdicance, with the exception of breakfast cereal intake in women.
From the analysis of covariance of attitude to fat (Table 5 ) it is evident that fat attitudinal score was not related to age or BMI. The only sociodemographic factor to vary significantly (P < 0.05) was marital status in men; married men tended to have higher fat attitudinal scores than single, widowed, divorced or separated men. In contrast, single women had higher fat attitudinal scores than other groups, although the effect was not significant.
The analysis of covariance of attitude to fibre (Table 6 ) showed that age was positively (P < 0.01) related to fibre score in men and women. There was also a significant relationship with socio-economic group in women; women from non-manual and manual households had higher scores than women from unemployed and other (economically inactive) households. Smoking habit was also associated with the fibre attitudinal score in women; non-smokers tended to have higher scores.
DISCUSSION
The recent work of Lloyd et al. (1993) focused on attitudes to low-fat diets and the relationship with nutrient intake in a group of British consumers; it was demonstrated that subjects consuming high-fat diets had similar attitudes to dietary change compared with those consuming low-fat diets. The findings of the current study show this effect in men but not in women. A sex difference in dietary attitude is well documented (Blaxter, 1990; Towler dc Shepherd, 1992; Barker & Thompson, 1993) ; women are generally more aware of diet and health issues and endorse dietary change to a greater degree than men. In the current study, as the mean attitude scores and variances show, women perceived fat as more health-threatening and fibre as more health-promoting than did men. In addition, it is evident that fat-phobic attitudes of women and men manifest themselves in different ways when it comes to food choice.
In men, although attitude and fat intake are not related, men holding negative attitudes to fat consume lesser quantities of sausages and chips, but not beef, butter, cream or cheese. At the same time, negative attitudes to fat are associated with increased consumption of milk, yoghurt, cakes/biscuits and buns/pastries. These apparently paradoxical effects may be a result of misunderstanding as to the fat content of foods, as well as to the relative position particular foods hold within the dominant food ideology. Clearly, certain foods such as chips and sausages, which have a low position in the food hierarchy (Charles & Kerr, 1988) , have been imbued with health-threatening connotations and are thus eschewed. In contrast, foods such as beef, cream and butter are valued and consumed in spite of their fat content. The value men attach to the consumption of meat, especially red meat, has been highlighted by Charles & Kerr (1988) . The greater consumption of cakes and biscuits by fat-phobic men may be a combination of the high status cake has in the food hierarchy (Charles & Kerr, 1988 ) and a misguided notion that cakes and biscuits are not a major source of fat. The greater consumption of yoghurt by men with fat-phobic views is congruent with yoghurt's image as a 'health' food. The effects observed for milk consumption are difficult to explain; we are unable to differentiate between reduced-fat milk and whole milk, which carry very different health connotations.
Thus, fat-phobic attitudes in men seem to be realized in avoidance of certain foods and a predilection for others. These attitudes, which are weighted for taste and convenience values, do not translate into a reduced fat intake. In contrast, women's fat-phobic attitudes translate into a reduced intake of fat, through reduced consumption of chips, butter and sausages. Unlike men, fat-phobic women do not consume greater quantities of fat-rich cakes/biscuits and buns/pastries. However, beef and cream follow the same pattern of consumption in relation to attitude as in men; they appear to be valued for their prestigious nature being at the apex of the food hierarchy.
It is, thus, apparent that fat-phobic attitudes affect food choice but are not always dominant. The juxtaposition of fat-phobic attitudes with a predilection for certain fat-rich foods demonstrates that attitude change needs to be combined with a knowledge of food values to be effective. This finding has implications for nutrition education programmes, and would indicate that to achieve population fat intake targets (Department of Health, 1992) nutrition education needs to be focused and food-based.
The effects for fibre are more straightforward; a fibre-philic attitude is associated with a greater intake of dietary fibre through increased intake of potatoes, vegetables, wholemeal bread and fruit. These effects are consistent for men and women. The only food that shows differences with sex is breakfast cereal (men with fibre-philic attitudes consume more). It would seem that the nutrition messages to consume more fibre have been effective; there is a clear understanding of the main food sources and there does not appear to be the same ambivalence towards fibre-rich foods as was apparent with fat-rich foods.
The interactions between attitude and sociodemographic variables are interesting. Unlike the study of Towler & Shepherd (1992) , which found that older subjects tended to have more positive views of fat, age was not associated with fat attitude in men or women. This was confirmed by tabulating fat scores by age group. Mean fat score was highest in the 30-39 years age group and lowest in the 16-29 years age group in men, while for women the 50-64 years age group had the highest score and the U 9 years age group the lowest. However, these age differences were not found to be statistically significant using ANOVA. In contrast, older people had more positive attitudes to fibre than did younger people. This effect is at odds with general attitudes towards diet in Northern Ireland; Barker & Thompson (1993) reported that young people were more positive about dietary change and were more likely to have changed their diet compared with their older counterparts. We are unaware of any studies that have focused specifically on the relationship between age and attitudes towards fibre, so we are unable to evaluate this finding in the light of other evidence.
The lack of relationship between BMI and attitude to fat and fibre is discouraging, given the commitment by government to reduce levels of obesity (Department of Health, 1992). It would seem that attitudes are not influenced by body weight, but it should be noted that the components of taste and convenience are intrinsic to the attitude model. Overweight individuals may have strong perceptions of fat as health-threatening and fibre as healthpromoting; however, these perceptions may be outweighed by their score for taste and convenience. Further investigation into the interaction between components of attitude score and body weight would be enlightening.
Socio-economic group has been shown to have a major influence on dietary attitudes; many studies have demonstrated striking differences in attitude between the non-manual and manual social classes (Blaxter, 1990; Towler & Shepherd, 1992; Barker & Thompson, 1993; Lloyd et al. 1993) . Greater awareness of diet and health issues and more negative attitudes towards the consumption of fat are associated with social privilege. Social differences were observed in the current study for attitude to fibre but not to fat. Towler & Shepherd (1992) reported that higher social class subjects had more negative views of fatcontaining foods (meat, meat products, dairy products and fried foods), although as a group they reported greater consumption of dairy products. It would appear that perceptions of fat as a health hazard do not automatically translate into effective dietary change. Certain foods, for example cream, butter and red meat are desired regardless. These effects may be due to their high ranking in the food hierarchy and their associated nutritional benefits ; specifically, dairy products have been extolled for their Ca content.
Marital status was an important determinant of fat attitude in men; married men were much more likely to be fat-phobic than any other group. Dietary patterns are known to vary with marital status (Barker et al. 1990 ). The traditional role of women as servers and providers of food seems to be bound to issues of diet and health. Indeed, Charles & Kerr (1988) noted that women take up the mantle of family health and that issues of health, food and nutrition are an important aspect of their role as wives and mothers.
Attitudes to fibre were associated with smoking habit in women but not in men. Nonsmoking women were more likely to consider fibre as health-promoting than their smoking counterparts. Blaxter (1990) showed that there were distinct lifestyle patterns. For example, regular drinking in women was associated with a good diet and smokers tended to have a poorer diet. The relationship between smoking and diet has been demonstrated in a number of studies (Thompson et al. 1992) , and indeed in the present dataset (Strain et al. 1991 ) fibre intakes were greater in non-smokers compared with smokers. This effect may in part reflect attitudinal differences to fibre between smokers and non-smokers. Although in men the attitudinal difference between smokers and non-smokers did not reach statistical significance, the difference was in the same direction as for women. These differences probably reflect an overall difference in awareness and acceptance of health education issues between smokers and non-smokers. Again the sex difference substantiates the general differences in health attitudes between men and women.
In conclusion, the nurturing of fat-phobic attitudes in order to reduce fat intakes appears to be more effective in women than in men. However, some of the foods favoured by men and women with perceptions of fat as health-threatening are at odds with their attitudes. This may be due to a lack of knowledge about the fat content of food, the position certain foods hold within the food hierarchy and a general reticence to embrace dietary change. There may well be a necessity for invervention strategies which highlight such foods and increase public awareness of their fat content. Our findings suggest that the group most likely to benefit from such interventions are men who are unmarried. Nutrition messages about the benefits of a high-fibre diet appear to have been better understood than those for fat. However, there are still social and lifestyle barriers to dietary change.
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